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SPECIFICATION 
Title of the Invention: 

Voice/data Multiplexing Transmission Methods 
Claim: 

(1) voice/data multiplexing transmission methods, which are 
characterized by the fact that in the voice/data 
multiplexing transmission method in which data 
information being transmitted using the same 
communications line, is interrupted by voice 
information to proceed with time sharing multiplexing 
to transmit the data information, when a request is 
made to transmit voice information while the data 
information is being transmitted in the first frame, an 
interrupt information is added after the data 
information which has been transmitted to form a new 
second frame; a non- transmitted data information xn the 
aforementioned first frame forms a third frame; the 
aforementioned voice information requested to be 
transmitted forms a fourth frame which is transmxtted 
after the aforementioned second frame; the 
aforementioned third frame is transmitted after the 
queuing voice information is totally transmitted; xf 
the third frame is the final data information dxvxded 
in the aforementioned first frame, a completion 
information is added after the final data information 
to form a last frame to be transmitted. 

(2) Voice/data multiplexing transmission methods as 

described in Claim (1) in which when divided by frames, 
an interrupt information is added following the data 
information which has been transmitted, and a 
completion information is added following the last data 
information which has been divided, and a means to add 
an interrupt information is equipped at the sender sxde 
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to write an interrupt information in the data 
information memory which has been interrupted. 

(3) Voice/data multiplexing transmission methods as 
described in Claim (1) in which a means of 
identifying/accumulating/reproducing the divided 
information is equipped at the receiver side to line up 
the data information queuing the aforementioned 
interrupt information at the end of the frame received 
and edit and reproduce when the data information 
queuing the aforementioned completion information is 
received. 

3 Detailed Description of the Invention: 

This invention concerns voice/data multiplexing transmission 
methods to perform communications by mixing voice and data 
information using the same communications line. 

in general, there are many differences between voice 
communications and data communications. For example, real time 
responses are not important in data communications so that the 
occurrence of delays in transfer between terminals is allowed. 

On the other hand, voice communications in a conversational 
style strictly requires real time responses so that delays 
between terminals must be minimized to have practically no 
harmful effects. Prom the standpoint of traffic, data occur 
almost randomly in data communications and the lengths of data 
are diverse within the limits. Although calls in voice 
communications occur at random, voice, namely transfer 
information tends to be concentrated and the information to be 
transmitted as voice occurs periodically and the lengths are 

short and constant. 

Recently, a complex communications system is being developed 
to be able to transmit both voice communications and data 
communications having different characteristics by multiplexing 
using the same communications line. 
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in the conventional voice/data multiplexing transmission 
systems, the data being transmitted are cancelled when a voice 
transmission request occurs during data transmission to proceed 
with voice transmission and the aforementioned data are then 
transmitted again from the beginning. 

The conventional voice/data multiplexing transmission 
methods will be explained using packet communications as an 
example by referring to Figures 1 and 2 . Figure l is a block 
diagram showing an example configuration of the conventional 
voice/data multiplexing transmission method. Figure 2 is a time 
chart showing the time relationships when voice packet 
information and data packet information are multiplexed and 
transmitted using the same communications line in Figure 1. 

in Figure 1, a line transmission unit 3 and a line reception 
unit 4 are located at the transmission side and at the reception 
side, respectively, having a communications line 1 in the middle 
to sequentially transmit the packet information. The 
communication control transmission unit 2 receives the voice 
packet information from the voice transmission channel 11 and the 
data packet information from the data transmission channel 12 and 
transfers then to the communications line 1 via the line 
transmission unit 3. The communication control reception unit 5, 
which receives information from the line reception unit 4, 
transmits the voice packet information to the voice reception 
channel 13 and transmits the data packet information to the data 
reception channel 14. The communication control unit 2 consists 
of the following units: a voice transmission queue unit 6 which 
lines up the voice packet information from the voice transmission 
channel 11 in the order of arrival; a data transmission queue 
unit 7 which lines up the data packet information in the order of 
arrival; a voice interrupt control unit 8 which draws the voice 
packet information queuing in the voice transmission queue unit 
6, which draws the data packet information queuing in the data 
transmission queue unit 7 when all the queuing voice packet 
information has been withdrawn and transmits them to the status 
control transmission unit 9 at the next stage, but when it 
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detects the entrance of the voice packet information to the voice 
transmission queue unit 6, it stops transmission of the data 
packet information which has been selected and instead, it 
transmits the voice packet information until all the queuing 
information has been exhausted; and a status control transmission 
unit 9 which receives the packet information to be transmitted 
and which adds an address code A and a control code C (not added 
when transmitting the voice packet information) in front of the 
information and adds a frame check sequence code FCS at the end 
of each frame. 

The format of the packet information transferred will be 
explained below. The packet to be transferred forms an octet 
containing 8 bits from the first bit to the eighth bit. For 
example, the call user data, which is the information containing 
a maximum of 128 octets is transferred from the transmission 
channels 11 and 12 to the transmission queue units 6 and 7 and 
then saved. For transferring from the transmission queue units 6 
and 7, one of the information transferred to the status control 
transmission unit 9 receives an address code A and a control code 
C (no code C in the case of voice information) so that each one 
octet is added in front of the information. One octet coded with 
flag sequence code F is transmitted in the order from the first 
bit at the beginning of the frame at the division of each frame 
and subsequently, the address code A, control code C (none in the 
case of voice information) , and the packet information are 
transmitted in this order in series from the first bit in each 
octet (See the frame format in Figure 2) . The transmission of 
each octet is checked whenever the eighth bit is transmitted and 
the next octet to be transmitted is prepared within the time 
period until the eighth bit of the next octet. A frame check 
sequence code FCS is created by performing a CRC calculation 
(cyclic code check) using generating polynomials from the octet 
of the address code A at each octet unit and transmitted 
subsequently to the last octet transmission of the packet 
information. Subsequently, the flag sequence code F implying the 
frame. ending is transmitted. If there is subsequent packet 
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information, a code F that is also the beginning of the next 
frame is used. 

The transmission procedures for packet information will be 
explained by referring to Figures 3 and 4 . Figure 3 is a flow 
chart showing the procedures when a request for the packet 
information to be transmitted is received and saved and until the 
time when it is transmitted. Figure 4 is a flow chart showing 
the frame ending procedures for packet information. An example 
of the data packet information Dl will be explained first. The 
operational step SO stores the data packet information Dl in the 
status control transmission unit 9 and indicates an action to 
instruct transmission of the flag sequence code F. The 
operational step Si shows the transmission operation of the code 
F under this instruction. When the transmission of the code F is 
over, the transmission of one octet (8 bits) is checked by the 
operational step S2. The operational step S19 is an action to 
delete the previous packet information within the time of 
transmission of the operational step Si to store the current data 
packet information Dl. Subsequent to the aforementioned 
operational step SI, the address code A withdrawn from the memory 
is transmitted at the operational step S3. The operational step 
S4 is an action to perform CRC calculation for the code A while 
being transmitted. The operational step S5 shows an action to 
check each transmission whenever ending transmission of one octet 
of the code A and one octet for the following 8 bits. The 
operational step S6 shows a portion for one octet subsequently 
transmitted after the operational step S4 . The operational step 
S7 shows an action to perform CRC calculation from the octet of 
the code A to the octet being transmitted each time after the 
operational step S5. The operational step S8 is an action 
following the operational step S5 which is an action to 
investigate the presence/absence of queuing for voice packet 
information (omitted in the case of voice packet information 
transmission) and the presence/absence of the octet to be 
transmitted next after the operational step S6 if queuing is 
absent (the presence/absence of data division in Figure 6 is due 
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to the actions in this invention so that this will be explained 
late r) The operational step S9 is an action of the instruction 
to transmit the operational results stored at the operational 
step S7 as the frame check sequence code FCS when both voice 
queuing and non- transmitted octets are absent. In Figure 4, the 
operational step S9 instructs the transmission of the code FCS 
since the octet to be transmitted next while one octet is being 
transmitted is not stored at the operational step S10 so that the 
operational step Sll transmits two octet portions for the code 
FCS after the operational step S10. The operational step S12 is 
an action to check the transmission of one octet at the 
operational step S10. The operational step S13 shows an action 
to check the transmission for the former half of one octet of the 
code FCS and the operational step S14 shows an action to transmit 
the flag sequence code F subsequent to the transmission of the 
code FCS. At the operational step S15, one octet of the code F 
is transmitted and the operational step S16 checks the 
transmission for the latter half of the one octet of the code FCS 
so that the operational step S17 checks the presence/absence of 
queuing of the voice packet information and the presence/absence 
of queuing of the data packet information. The operational step 
S18 shows an action to delete the transmitted data packet 
information Dl from the memory and the operational step S19 shows 
an action to store queued voice or data packet information within 
the status control transmission unit 9. When transmitting the 
voice packet information, similar operational procedures as 
mentioned above are followed. 

When a transmission request for the voice packet information 
VI occurs while the data packet information Dl is being 
transmitted, the request is checked at the operational step S8 
after the operational step S5 (checking the transmission) after 
transmitting each octet to inform queuing of the voice packet 
information. The conventional communication control transmission 
unit 2 transmits abort signals which send more than 7 bits of 
"1" continuously once queuing of the voice packet information 
Vl is informed at the operational step S8 to delete the data 
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packet information Dl which has been received in the middle from 
the status control transmission unit 5 and newly stores the voice 
packet, information Vl being queued. When the transmission of the 
voice packet information ends through the operational procedures 
as mentioned above, the data packet information Dl which has been 
interrupted earlier is stored again in the status control 
transmission unit 9 from which the data packet information Dl is 
transmitted from the beginning. The memory of the data packet 
information in the data transmission queue unit 7 is deleted 
after the portion transferred to the status control transmission 
unit 9 is totally transmitted and the order of queuing in the 
data transmission queue unit 7 is advanced by one position. 

The reception procedures will be explained by referring to 
the flow chart showing the frame reception procedures shown in 
Figures 5 and 6 . One octet portion of the flag sequence code F 
from the first bit to the eighth bit is initially received at the 
operational step S30. The operational step S31 is a one-octet 
reception action for the access code A following the code F and 
the operational step S32 is a recognition action of the code F 
for starting the frame. The code received at the operational 
step S31 is recognized as a code A at the operational step S3 4 
and if the octet received is recognized as not being the code F 
at the operational step S35. the information which will be 
received in the future will be distinguished whether they are 
voice or data information. The operational step S33 is the 
reception action for the octet following code A and in the case 
of reception of data packet information, a control code C is 
received. At the operational step S36, a CRC calculation is 
carried out using the generating polynomials, which are defined 
for the octet received after the code A. After receiving each 
octet, the code is identified at the operational step S39 and if 
it is recognized as not to be the code F at the operational step 
S40, the same CRC calculation as mentioned above is carried out 
at the operational step S41 (the operational step S42 is an 
additional action added for this invention and will be explained 
later). In Figure 6, the operational steps S44, S45, and S46 are 
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the same as operational steps S39, S40, and S41 in Figure 5. 
When the flag sequence code F implying the frame ending is 
received at the operational step S43, the code F is identified at 
the operational step S49 and the code F is checked at the 
operational step 50. Subsequently, the operational step S51 is 
an action to check the bit pattern for the CRC calculation 
results until the octet received immediately before the code F. 
In the case of receiving the voice information, this voice 
information is transferred to the next stage at the operational 
step S52 regardless of the results of this bit pattern checking. 
In the case of the data information, a resend command is 
requested to the sender side by the operational step S53 if the 
result of checking is inadequate. If the result of checking is 
satisfactory, this data information is transferred to the next 
stage as in the case of the voice information at the operational 
step S57 (the operational steps S54, S55, and SS6 are the steps 
added to this invention and will be explained later) .If the 
bits received consist of seven consecutive "l M s, it implies 
abort signals so that the contents received and stored in the 
communications control reception unit 5 are deleted immediately 
and the next reception starts again from the code F at the 
beginning of the frame. The data packet information Dl that has 
been transferred in the middle and interrupted by the voice 
packet information VI is transmitted again from the beginning 
after the voice packet information queuing in the voice 
transmission queue unit 6 has been totally transmitted. In this 
case, the transmission time of the communications line 1 is 
invalidated for the portion of transferring time for the data 
packet information D10 that has been cancelled so that if the 
volume of voice information is large, the data are hardly 
transmitted and there is a high possibility that all the data in 
the gap become invalid. 

According to the conventional voice/data multiplexing 
transmission method, the data, which is already being 
transmitted, are cancelled when the voice information interrupts 
the transmission of data information so that the drawback is that 
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the transmission time used for the data information cancelled is 
wasted and the transmission efficiency of the communications line 
is reduced. 

The purpose of this invention is to provide voice/data 
multiplexing transmission methods, which can improve the 
transmission efficiency for the communications line, which 
multiplexes and transmits voice and data information by 
overcoming the above-mentioned drawbacks. 

According to this invention's voice/data multiplexing 
transmission method, the data information which is being 
transmitted by the same communications line are interrupted by 
the voice information, which are transmitted after time sharing 
multiplexing. This voice/data multiplexing transmission method 
is characterized as follows. When a transfer of voice 
information is requested, while the data information is being 
transferred in the first frame, a second frame is newly formed by 
adding an interrupt information after the data information which 
has already been transferred and the non- transferred data 
information in the aforementioned first frame forms a third 
frame The aforementioned voice information, which has been 
requested to be transferred, forms a fourth frame, which is 
transferred after the aforementioned second frame. The 
aforementioned third frame is transferred after the queuing voice 
information is totally transferred. In this case, if the third 
frame is the final data information, which has been divided from 
the aforementioned first frame, completion information is added 
after this final data information and transferred as a final 
frame. After the final frame is transferred, the data 
information, which has been divided and transferred, is restored 
and reproduced. An interrupt information addition means is 
equipped at the transmission side so that an interrupt 
information is added after the transmitted data information when 
dividing the frame and a completion information is added to the 
final data information divided from the frame to write the 
interrupt information in the interrupted data information memory. 
A divided information identifying/accumulating/reproducing means 
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is equipped at the receiver side so that the data information 
having the aforementioned interrupt information is lined up at 
the end of the reception frame and when the data information 
having the aforementioned completion information is received, the 
data information is edited and reproduced. 

This invention will be explained by referring to Figures 7 
through 10 along with the flow charts shown in Figures 3 through 

6 Figure 7 is a block diagram showing an example of this 
invention's voice/data multiplexing transmission method. Figure 
8 is a time chart showing the time relationships when the voice 
packet information and the data information, which are mixed in 
the same communications line, are multiplexed and transmitted as 
in Figure 7. Figure 9 is a format outlined diagram showing 
various memory units and formats of the transfer frames in Figure 

7 Figures 3 through 6 and Figure 10 are flow charts explaining 
the transmission and reception actions in Figure 7. In Figure 7, 
the voice packet information is stored in the order of arrival in 
the voice information memory unit 61 in the voice transmission 
queue unit 6 by the voice reception channel 11 and the data 
packet information is stored in the order of arrival in the data 
information memory unit 71 in the data transmission queue unit 7 
by the data reception channel 12. The status control 
transmission unit 29 contains a transmission packet memory unit 
291 which stores the transmission information in the key section 
of the communication control transmission unit 22; a frame check 
code creation unit 293 which creates a frame check sequence code 
FCS which performs a CRC calculation from the octet with the 
address code A to the octet of the last transmission to be added 
at the end of the frame; and an interrupt code addition unit 292 
added to this invention by providing an interrupt expressing code 
INT as an interrupt information in the interrupted data packet 
information and the addition of the information completion code 
FIN as a completion information. The communication control 
reception unit 25 contains a reception packet memory 251 to store 
the reception packet; a divided data reception queue unit 253 
which stores the divided data information in the sequentially 
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divided data information memory unit 254 to queue until the last 
information arrives, a reproduction unit 255 which restores and 
reproduces all the divided information into one when the final 
information arrives; and an identifying unit 252 which identifies 
and stores the necessary interrupt codes which are needed in this 
invention. In Figure 7, the symbols, which are not particularly 
explained, have the same functions as in Figure 1 and the same 
codes are added. Figure 8 is a time chart showing the time 
relationships when the voice packet information and the data 
packet information are multiplexed and transmitted using the same 
communications line in Figure 7. The transmission of voice 
packet information VI and V2 is requested while the data packet 
information Dl and D2 are transmitted from the transmission side 
and divided into the data packet information Dll, D12, D21 and 
D22 which are regenerated at the reception side. The packet 
information VI, V2 and V3 and Dl, D2 and D3 at the transmission 
side are stored respectively in the transmission queue units 61 
and 71. Since they are transmitted onto the communications line 
1, they are initially transferred to the transmission packet 
memory unit 291 of the status control transmission unit 29 where 
the address code A and the control code C (only in the case of 
data packets) are added. After the end of transmission of the 
packet information, the frame check sequence code FCS is added in 
the frame check sequence code creation unit 293, and in addition, 
a flag sequence code F is added in the line transmission unit 3. 
One frame ends with one octet code F, code A and code C, packet 
information, 2 octet coded FCS and one octet code F. When the 
data packet information is divided, an interrupt codes INT and 
FIN are inserted between the packet information and the code FCS 
by one octet. The formats including memory and the statuses when 
adding codes to the packet information are explained in Figure 9. 
Figures 9 (a), (b) , (c) , (d) , (e) , and (f) are format outlined 
diagrams showing the storage positions for codes for the units in 
Figure 7: voice information memory unit 61, data information 
memory unit 71, transmission packet memory unit 291, transmission 
frame 211, reception packet memory unit 251, and divided data 
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information memory unit 254. One horizontal row indicates an 8- 
bit configuration (one octet), which is the unit, used for 
checking transmission. The upper side in each memory is a memory 
control unit for the memory information, and codes and 
information, which are transferred from the lower side, are 
written in this side. Specific address code A and control code C 
(no code C in the case of voice information) in the frame 
configuration of the packet communication are written in the rows 
indicated by A and C in Figure 9 (c) . Figure 9 (d) is a format 
showing the order of transfer on the communications line 1. One 
row means one octet and the frame check sequence code FCS is 
configured of 16 bits for two octets. Figure 9 (f) is used when 
reproducing since the divided interrupt information is stored in 
the control unit area before the transfer information. 

The transmission procedures will be explained by referring 
to Figure 3, Figure 4 and Figure 10. Figure 3 is a flow chart 
showing the procedures of transmission after the packet 
information requested for transmission is received and memorized. 
Figure 4 is a flow chart showing the procedures to end the frames 
of the packet information transmission. Figure 10 is a flow 
chart showing the transfer interruption and transfer completion 
at the time of interrupts transfer of the packet information. 
Since the general transfer procedures in Figures 3 and 4 have 
already been described, their explanations will be omitted. Only 
the division transfer for the data packet information in this 
invention will be explained. While the data packet information 
Dl is being transmitted, the transmission is checked (operational 
step S5) every one octet information transfer (operational step 
S6) and subsequently the operational step S8 comes in along with 
the CRC calculation (operational step 87) from the address code A 
till the octet being transmitted.. When the status control 
transmission unit 29 checks the presence of information memory m 
the voice information memory unit 61 of the voice transmission 
queue unit 6 at the operational step S8, voices require priority 
transfer to data so that transfer interrupt for the data packet 
information Dl is prepared at the operational step S21 in Figure 
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10 and the interrupt indication code INT is extracted from the 
interrupt code addition unit 292 to be ready to be transferred, 
in this case, one octet 2915 in Figure 9 (c) is bexng 

admitted. When this operational step S20 is completed one 
direction follows the operational step S23 to trans er the 
aforementioned code INT and the other direction to ows the 
operational step S22 to write (operational step S24) the 
interrupt position for the data packet informatxon Dl (code 2915 
in Figure 9 (O) in the memory control unit 711 of the data 
Nation memory unit ,1 (indicated in Figure 9 (b) > along wxth 
the CRC calculation until the code INT being transmitted and 
instruction to transmit the frame check sequence code FCS 
'operational step S25) . when the transfer of the aforementxoned 
code INT (operational step S23, of one octet ends, the 
transmission is checked (operational step S12) and the 
r r ementioned code FCS of two octets is transmitted ^operat.onal 
step SID • Subsequently, the frame ending procedures shown xn 
Figure 4 as described previously takes place. Since the 
inferrupt voice packet information is queuing at the operatxonal 
step 17, the data packet information Dl in the transm: 
packet memory unit 291 is deleted at the operatxonal step SIB and 
then the voice packet information VI is transferred from the 
voice information memory unit 61 to the transmissxon packet 
m emory unit 291 at the operational step .19. Since the voxce 
packet information VI is stored at the operatxonal step S19 as 
shown in Figure 3, the voice packet information Vl xs transferred 
by the aforementioned series of packet informatxon transfer 
procedures starting from one octet transfer of the flag sequence 
code F (Figure 3, and the frame ending procedures (Fxgure 4) at 
the operational step Si for starting frame transf errxng^ When 
the transfer of the voice packet information Vl ends, the 
transfer incomplete data packet Dl is queued at the operatxonal 
step S17 so that the information transfer from the data 
information memory unit 71 to the transmission packet memory unxt 
291 at the operational step 819 will transfer only the xncomplete 
transfer portion of the data packet information D12 at the 
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current transfer since the memory position for the transfer 
interrupt is written at the operational step S24 (Figure 10) and 
only the portion after the code 2916 in Figure 9 (c) is 
transferred. After one octet of the flag sequence code 

nsferred (operational step Si in Figure 3), the address cod X 
and the remaining data packet information D12 are transferred by 
the transfer procedures shown in Figure 3 at this information 
transfer operational step S19 . If no voice packet information is 
present and the information to be transferred is finished, at 
operational step S8 the information completion code FIN is 
extracted when the data packet information has been divided and 
the operational step S26 in Figure 10 follows to be ready for 
transferring. If there is no division, the S " 
is followed to extract a non-division indication code NIN and to 
be ready for transferring. After the one octet information 
transfer at the operational step S20, one direction proceeds with 
the operational steps S27 or S29 to transfer the codes FIN or NIN 
as provided, and the other direction proceeds with the 
operational step S22 to check the transmission and the 
operational step 25 to create the code FCS and to be ready for 
the transmission followed by the frame ending procedures shown in 

Fl9Ur The* procedures at the reception side will be explained by 
referring to Figures 5 and 6. Since the general procedures have 
already been described previously, their explanation will be 
omitted. The procedures in Figure 5 are as follows. As a result 
of reception of the address code A at the operational step S3l, 
the packet information received is determined as data at . the ^ 
operational step S37. When the codes received are identified as 
INT FIN or NIN at the operational steps S39 and 40 for each 
octet after receiving one octet following the code A at the 
operational step S33, these codes INT, FIN and NIN can not be 
used until one octet code F is identified after the two octet 
code FCS stored in these codes. Therefore, the information 
identification unit 252 must have a memory space for three 
octets. For this reason, at the operational step 42. the codes 
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INT 4 FIN or NIN stored before the three octets are deleted and 
the octet codes newly received are stored. The code P for frame 
ending is checked at the operational sequence S50 and if the 
specified bit pattern check is OK after the CRC calculation until 
the frame check sequence code FCS, the following procedures are 
determined at the operational step S54. In the case of code INT, 
the data packet information received at the operational step S55 
are sequentially stored in the divided data reception queue unit 
253. In the case of code FIN, the data packet information 
received at the operational step S5 6 is stored in the divided 
data reception queue unit 253 and then the memory is totally 
extracted in the information reproduction unit 255 in the order 
received to be connected and edited before transferring to the 
data reception channel 14. In the case of code NIN, the data 
packet information is received from the communications line 1 at 
the operational step S57 and directly transferred from the 
reception packet memory unit 251 where the data is stored to the 
data reception channel 14. The interrupted data packet 
information by the voice packet information is transferred 
without interrupts by other data packet information to the same 
communications line. Therefore, the interrupted data packet 
information is stored sequentially in the division data reception 
queue unit 253 by the interrupt indication code INT and only the 
data packet information Dll and D12 are connected and edited by 
the information completion code FIN so that the data packet 
information can be reproduced easily. The blocked circuits shown 
in Figure 7 can be easily implemented by the common technology. 

In the above-mentioned example, various memory units and 
control units are decentralized, but this invention's functions 
can be exhibited by using a group of registers which are 
connected using a common bus having transmission terminals or 
switching centers and a central processing unit. 

In this invention's voice/data multiplexing control method, 
a request for voice transmission while the data is being 
transmitted does not cancel the data, which have already been 
transmitted. An interrupt indication code is added to indicate 
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an interrupt and after the voice transmission, the remaining data 
are transmitted. The data, which has already been transmitted, 
is temporarily stored at the reception side. The framed data 
information attached with an interrupt indication code is 
connected to the subsequent reception data information and the 
connected reception data information along with the framed data 
information attached with a completion code are reproduced into 
single data. This function solves the problem in the 
conventional system in that the frame lengths of the data 
information cannot exceed the frame gaps of the periodic voice 
information. 

According to this invention, the transmission efficiency 
using the communications line by multiplexed transmission of 
voice and data can be improved. 
4. Brief Explanation of the Figures 

Figure 1 is a block diagram showing an example configuration 
for the conventional voice/data multiplexing transmission method. 
Figure 2 is a time chart showing the time relationships when 
multiplexing transmissions using the same communications line as 
in Figure 1 sends the voice packet information and the data 
packet information.. Figure 3 is a flow chart showing the 
transmission procedures after the desired packet information to 
be transferred in the transmission memory in the example of this 
invention's voice/data multiplexing transmission method. Figure 
4 is a flow chart showing the frame ending procedures for the 
subsequent packet information transfer following the procedures 
shown in Figure 3. Figure 5 is a flow chart showing the 
reception procedures for the packet information, which has been 
transmitted, by the transmission procedures shown in Figure 3 . 
Figure 6 is a flow chart showing the ending reception procedures 
for the subsequent packet information transferred frame after the 
procedures shown in Figure 5 . Figure 7 is a block diagram showing 
an example of this invention's voice/data multiplexing 
transmission method. Figure 8 is a time chart showing the time 
relationships when the multiplexing transmission method using the 
same communications line in Figure 7 sends the voice packet 
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information and the data packet information. Figure 9 is a 
format outline showing the formats of various memory units and 
transfer frames in Figure 7. Figure 10 is a flow chart showing 
the operational procedures regarding the interrupt information 
addition added in this invention after the procedures shown in 
Figure 3 . 

1: Communications line 

6: Voice transmission queue unit 

7: Data transmission queue unit 

22: Communication control transmission unit 

25: Communication control reception unit 

29: Status control transmission unit 

251: Reception packet memory unit 

252: Information identification unit 

253: Division data reception queue unit 

255: Information reproduction unit 

291: Transmission packet memory unit 

292: Interrupt code addition unit (means to add interrupt 
information) 

293: Frame check sequence code preparation unit 
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Figure 1. 

2: Communications control transmission unit 

3: Line transmission unit 

4: Line reception unit 

5: Communications control reception unit 

6: Voice transmission queue unit 

7: Data transmission queue unit 

8: Voice interrupt control unit 

5: Status control transmission unit 



Figure 2. 

A: Sender side 

B: Voice packet information 

C: Data packet information 

D: Multiplexing configuration 

E: Frame format 

F: Receiver side 

G: Voice packet information 

K: Data packet information 



cn the communications line 
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Figure 3 

A: Start 

B : Voice queuing 

C: Not transmitted 

D: Data division 

E: To Figure 4 

F: To Figure 10 

G: Yes 

H: NO 

I: Voice 
J: Data 
K: Octet 



Figure 4 

A: To Figure 3 
3: Yes 

C: Voice queuing 
D: No 

E: Data queuing 
F: Queuing 
G: Octet 
H: (2 octet) 
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Figure 5 

S23: Octet 
S38: Octet 
L: to Figure 6 
M: to Figure 6 
A: Data 
B: Voice 



Figure 6 

A: (Voice) 
B: OK (Data) 
C: NOK (Data) 
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Figure 7 

22: Communications control transmission unit 

6: Voice transmission queue unit 

7: Data transmission queue unit 

8: Voice interrupt control unit 

29: Status control transmission unit 

3: Line transmission unit 

4: Line reception unit 

25: Communications control reception unit 



Figure 8 

A: Sender side 

B: Voice packet information 

C: Data packet information 

D: Multiplexing configuration on the communications line 

E: Frame format 

F: Receiver side 

G: Voice packet information 

H: Data packet information 

I: Data retransmission possible time 
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Figure 9 



Figure 10 

A: to Figure 4 

S20: Octet 

B: Interrupt action 
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